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The Copenhagen Consensus, conducted at four-year intervals, is an explicit attempt to prioritise solutions to many of the world's most pressing problems. In its 2008 exercise (CC08) (Lomborg, 2009 ), a panel of eminent scholars, on the basis of the input of a larger number of field experts, ranked proposed solutions to ten leading problems (see Table 1 ). Although we are pleased that one of the proposed solutions to climate change was raised from the bottom of the list in the 2004 exercise (Lomborg, 2004) ) to the middle of the current list, we have several problems with the study design and the manner in which its results are being interpreted. As authors of the paper on climate change evaluated by the CC08 panel (Yohe et al., 2009) , we are concerned that the report gives a misleading impression of the magnitude of the climate change problem, which in our opinion is in need of more serious attention than suggested by the Consensus Director in recent comments (Eilperin, 2009; Lomborg, 2008a Lomborg, , 2008b Werth, 2009) .
As a metric for evaluating policy proposals across a diverse set of issues, the Copenhagen Consensus focuses on each policy's benefit-cost ratio (BCR), which compares the value of the damages a policy avoids (its benefits) to the costs of the policy in percentage terms. The ranking of proposals according to this metric is one way to identify the "biggest bang for the buck" opportunities to address environmental and social externalities. For a charitable foundation or venture capital fund, this is likely a reasonable approach to allocating limited resources. A higher BCR implies a higher return on capital invested, so funding should be directed first to the projects with the highest return. However, any BCR greater than one implies a positive return, so from a societal perspective, all qualifying proposals are worth pursuing.
Moreover, when considering the relative merits of diverse policy proposals as a society, the sheer scale of the costs and benefits must be taken into account. CC08 asked each team of experts to limit the cost of its proposal at $75 billion spent over four years. While for some issues this constraint was not binding, in the case of a longterm problem like climate change, such an investment is a fraction of what many studies suggest will be necessary (Barker et al., 2007; Weyant, 2004; Weyant et al., 2006) . Suppose, for example, we were to assume an equivalent investment over the rest of the century (roughly 0.05% of gross world product) and calculate the resulting benefits. We find that under this assumption, both the numerator and denominator of our BCR figures were much larger than those of the other proposals in the study. Thus if the net benefit (total benefit À total cost) were compared for each policy proposal, the climate policy packages would likely be ranked higher than most, if not all, options considered. For example, the top-rated proposal for provision of vitamin supplements to small children had a cost of $60 million annually and a benefit of $$1 billion annually for a BCR of $17 and net benefit of $0.94 billion annually (Lomborg, 2009) . Our most comprehensive climate policy package had a (discounted) cost of $800 billion over the century and a benefit of $2.1 trillion, for a BCR of 2.7 but net benefit of $1.3 trillion in present value, three orders of magnitude larger than the top-rated proposal (Yohe et al., 2009) . In this case, evaluation in absolute terms is potentially more relevant to policymakers than the percentage-based BCR metric.
We examined three alternative sets of proposals for addressing the climate problem: (1) mitigation policy alone, (2) technology research and development (R&D) plus mitigation policy; and (3) a portfolio of R&D, mitigation, and adaptation assistance policy. Only proposal (1), mitigation policy alone, had a BCR less than one (0.9) and therefore failed the benefit-cost test. We note, however, that even in this case the result could have been different with alternative and equally plausible assumptions. A slightly lower discount rate (well within the range of current discussion [(Portney and Weyant, 1999; Arrow et al., 1996; Nordhaus, 2007) ]) would be sufficient to overcome the shortfall. Also, we only include the quantifiable and monetizable impacts of the climate change in the calculation of damages avoided, and we ignore uncertainty (Weitzman, 2009) . We limit abatement to the rich countries, and spend a constant amount each year. If we had relaxed the latter assumption, and optimized the abatement effort over time, the benefit-cost ratio would have been well above one (Manne and Richels, 1999; Wigley et al., 1996) . If we had allowed rich countries to invest in emission reduction in poor countries, the benefit-cost ratio would have risen even higher (Babiker et al., 2000; Edmonds et al., 2008) .
The other two combinations of policies appeared to be well worth undertaking even with such conservative assumptions about the efficacy of mitigation policy. That is, R&D plus mitigation -with or without adaptation assistance -had a BCR well above one. In these proposals, we assumed that an advanced portfolio of climatefriendly technologies (including carbon capture and storage, low-cost renewables, and accelerated energy efficiency improvements) could be developed at a cost of $2.5 billion per year for two decades.
2 During this timeframe, the remaining budget was spent on mitigation; in subsequent decades, all effort was focused on mitigation. Because R&D has made new technologies available, substantially more abatement (and therefore avoided climate damages) can be bought for the fixed budget.
Unfortunately, the panel chose an R&D programme by itself (not a proposal on our list) as the preferred climate policy approach. R&D is undoubtedly crucial, as most observers agree that it is not politically or economically feasible to deeply cut greenhouse gas emissions with currently available technologies (Edmonds et al., 2004; Pacala and Socolow, 2004) . At the same time, successful R&D only puts new technologies on the shelf. Mitigation policy is needed to take technologies off the shelf and put them to work in the marketplace (Richels and Blanford, 2008) . Although including mitigation effort along with R&D in the benefit-cost calculation leads to a lower BCR (still greater than one), it substantially increases net benefit by internalizing the externality of climate damages. We stress again that the magnitude of avoided damages from mitigation in our analysis most likely exceeds that of any other policy measure studied in CC08. That policies to address other issues also make sense must not be used as an excuse to ignore the single largest environmental threat we currently face.
Further, the Consensus Director has reduced our proposed portfolio of R&D investment to a single technology: "The answer is to dramatically increase research and development so that solar panels become cheaper than fossil fuels sooner rather than later", (Lomborg, 2008a) . Technological progress and markets are unpredictable. If solar panels does not become economical in its own right it will not be deployed, in the absence of mitigation policy. Under uncertainty, it is always unwise to put all our eggs in one basket. In our analysis, we consider a broad R&D portfolio. Diversification increases the likelihood that a suite of advanced climate-friendly technologies will be available to extend the reach of our mitigation dollar.
When adaptation assistance is included in the policy proposal, we slightly reduce the budget for R&D and mitigation (by less than 5%), and spend the money to take away some of the most significant impacts of climate change in the short run (Tol, 2005) . Specifically, we propose to co-fund the ongoing efforts to combat diarrhoea and malaria, to the extent that these diseases are induced by climate change. Because such efforts are as cheap as they are beneficial, the benefit-cost ratio for the portfolio becomes even larger. The CC08 panel did not accept this option, because it proposes to devote substantial resources to health care anyway. If the effort to eradicate infectious diseases is successful, there is indeed less need to adapt to climate change. But we find that their dismissal of adaptation on these grounds alone is counterproductive, as the health example was only meant to be illustrative of the high payoff from investments in adaptation. Many types of adaptation will be required to deal with climate change (Adger et al., 2007; Fankhauser et al., 1999; Yohe and Tol, 2002 ) -far too many to analyse in a single study.
In conclusion, we believe that our contribution to CC08 makes a strong case for a portfolio approach to climate policy, and does so on the basis of fairly conservative assumptions. The portfolio consists of R&D, mitigation and, adaptation, whether funded from climate policy or other resources. The panel accepted the benefit-cost ratios provided in the climate chapter for these proposals, which implies that they are all worthy of investment. It is regrettable that the Director of the exercise has not seen fit to highlight this conclusion.
